Mechanisms of maladaptive responses of peripheral chemoreceptors to intermittent hypoxia in sleep-disordered breathing.
Peripheral chemoreceptors in the carotid body play important roles in the transduction of chemical stimuli in the arterial blood to the central for eliciting the chemoreflex, which mediates the ventilatory and circulatory responses to hypoxia. The activity of carotid chemoreceptor is modulated and significantly contributes to the ventilatory acclimatization at high altitude. In addition, the carotid chemoreceptor activity is augmented in patients with sleep-disordered breathing, notably in central or obstructive sleep apnea, and also in experimental animals. Thus, the carotid body functions to maintain the oxygen homeostasis, whereas anomalous carotid chemoreceptor activities could be both adaptive and pathogenic in sleep apnea. This review aims to summarize the cellular and molecular mechanisms that could mediate the augmented chemoreceptor activity induced by intermittent hypoxia. Our recent findings suggest a pathogenic role of inflammation mediated by an upregulation of renin-angiotensin system in the carotid body in the over-activity of the chemoreflex. These locally regulated mechanisms are proposed to be a significant part of the hypoxia-mediated maladaptive changes of the carotid body function, which could play a role in the pathophysiology of sleep apnea.